Formation of the polar Z ring is a crucial step in the establishment of cellular asymmetry during sporulation of Bacillus subtilis. New results suggest that the transition from medial to polar Z rings involves a dynamic FtsZ spiral structure that may transfer FtsZ from medial to polar sites.
Using an FtsZ-green fluorescent protein (GFP) fusion, Ben-Yehuda and Losick [1] noticed that, after disappearance of the medial Z ring, FtsZ-GFP formed spiral structures early in sporulation which often spanned the region from the middle to the poles. Spiral structures were also observed with GFP fusions to FtsA and EzrA, two proteins which bind to FtsZ [5, 6] , and with immunofluorescent detection of native FtsZ. This ruled out the possibility that the spirals were solely an artifact of FtsZ-GFP, which readily forms spirals in Escherichia coli when overproduced [7] .
Might the FtsZ spiral be an intermediate in the switch from medial to polar Z rings? Additional support for this idea came from time-lapse studies of individual cells that expressed FtsZ-GFP and initiated the sporulation program. In these studies, disassembly of the medial Z ring was followed by the appearance of FtsZ spirals that extended from the medial position to the poles; over time, these spirals disappeared and the polar rings appeared (Figure 1) . Remarkably, when sporulation was reversed by adding back nutrients, polar rings were converted to spirals and then back to medial rings. While not conclusive proof, this evidence certainly suggests that the FtsZ spiral serves to relocalize the Z ring.
If FtsZ spirals are obligately associated with the medial to polar switch of Z rings, then what are the roles of Spo0A and other factors in this process? Ben-Yehuda and Losick [1] found that the switch from medial to polar Z rings and the efficient formation of FtsZ spirals were dependent on Spo0A and the sigma factor σ σ H , which is important for sporulation to proceed past the polar septum stage. What are the relevant genes activated by these factors? One candidate is the ftsAZ operon, the transcription of which is induced 3-4 fold by σ σ H after sporulation begins [8] . Interestingly, increasing the levels of both FtsA and FtsZ in E. coli often results in formation of spiral structures [9] . Another candidate target gene is spoIIE, a Spo0A-dependent gene encoding a septumspecific phosphatase which interacts directly with FtsZ and is important for compartmentalization of gene expression during sporulation [10, 11] .
In strong support of the hypothesis that higher levels of FtsA, FtsZ and SpoIIE might be required for positional switching, artificially increasing levels of all three during vegetative growth resulted in a large increase in polar Z rings, mimicking the positional switch normally only seen during sporulation [1] . In contrast, increasing expression of spoIIE or ftsAZ separately had little effect. Under these conditions, the chromosomes retained their vegetative morphology and placement, suggesting that the changes in chromosome structure that normally occur during sporulation may not be critical for the Z-ring positional switch.
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